Sub-mitogenic phorbol myristate acetate co-stimulation rescues the PHA-induced activation of both naïve and memory T cells cultured in the rotating-wall vessel bioreactor.
T lymphocytes are unresponsive to T cell receptor (TCR) stimulation during culture in spaceflight or ground-based microgravity analogs such as the rotating-wall vessel (RWV) bioreactor. The TCR-induced activation of a subset of T cells can be rescued in the RWV by co-stimulation with sub-mitogenic doses of phorbol ester (PMA). We report that PMA co-stimulation of primary human T cells cultured in the RWV rescues the phytohemagglutinin (PHA)-induced activation of the CD8+ and CD4+ T cell subsets as well as naïve and memory CD4+ T cells. Importantly, T cells activated in the RWV by PHA+PMA contained these subsets in proportions strikingly similar to control cultures activated with PHA alone. The data indicate that rescuing T cell activation with PMA co-stimulation does not significantly perturb the heterogeneity of the responding cells, and represent an important proof of principle for the design of immune-boosting agents for use in spaceflight.